Objectives: Patients' motivation to change their substance use is usually viewed as a crucial component of successful treatment. The objective of this study was to examine whether motivation contributes to drinking outcomes after residential treatment for alcohol dependence. Methods: Our sample included 415 Swiss patients from 12 residential alcohol treatment programs. We statistically controlled for important predictors, such as sex, employment, alcohol consumption before admission, severity of alcohol dependence, severity of psychiatric symptoms at admission, and alcohol-related self-efficacy at discharge. Abstinence, alcohol consumption, and time to first drink were used as primary outcome measures and were assessed 1 year after discharge from treatment. Results: Action-oriented motivation to change substance use had a modest impact on drinking outcomes. At the 1-year follow-up, only the Taking Steps subscale of the Stages of Change Readiness and Treatment Eagerness Scale and alcohol-related self-efficacy were found to be significant predictors of abstinence and the number of standard drinks.
have attempted to identify predictors of treatment outcomes in patients with alcohol dependence. Knowledge of such predictors provides 3 key benefits to clinicians. First, it is important to identify stable patient variables (eg, sex) that predict poor outcomes so that treatment may be adapted to focus on changing more malleable variables (eg, motivation for treatment). Second, such knowledge enables clinicians to identify target areas for treatment (eg, motivation) . Finally, it contributes to prognosis accuracy (eg, improved counseling of patients and family) (Adamson et al., 2009) . Because motivation to change substance use is viewed as a crucial component of treatment outcome, many recent studies have focused on its utility for predicting treatment outcomes. Most studies base their concept of motivation on the Transtheoretical Model of Change (TTM) proposed by Prochaska and DiClemente (1983) . According to this model, 5 stages of change (precontemplation, contemplation, decision, action, and maintenance) represent different levels of readiness or motivation to change substance use.
The Stages of Change Readiness and Treatment Eagerness Scale (SOCRATES) (Miller and Tonnigan, 1996) is a questionnaire based on the TTM that has been widely used in important treatment efficacy studies (eg, Project MATCH, 1998) . It measures readiness for change on 3 subscales: Recognition, Ambivalence, and Taking Steps. The Recognition subscale reflects the precontemplation and decision stages and refers to a person's capacity to recognize that his or her problems are due to drinking. The Ambivalence subscale reflects the contemplation stage and refers to a person's uncertainty about whether he or she wants to change his or her drinking behavior. The Taking Steps subscale includes items from the action and maintenance stages; a high score indicates that the person is already taking action to make a positive change in his or her drinking behavior (Miller and Tonnigan, 1996) . Several studies have found a significant correlation between the stages of change measured by the SOCRATES and treatment outcomes (Project MATCH, 1998; Demmel et al., 2004; Bertholet et al., 2010; Hunter-Reel et al., 2010; Maisto et al., 2011; Small et al., 2012) .
In a systematic review of 51 studies, Adamson et al. (2009) found that motivation was one of the most consistent predictors of alcohol treatment outcomes. In Project MATCH (1998) , readiness to change and alcohol-related self-efficacy were the strongest predictors of outcomes. However, the predictive utility of the SOCRATES is often restricted to the Taking Steps subscale. Bertholet et al. (2010) showed that higher scores on this subscale were associated with better drinking outcomes (eg, less than 14 standard drinks per week or less than 4 drinks per occasion for men, and less than 7 drinks per week or less than 3 drinks per occasion for women). Demmel et al. (2004) showed that readiness to change accounted for 9.4% of the variance in treatment outcomes between abstainers and relapsers. Similarly, Maisto et al. (2011) found that the Taking Steps score was a good predictor of alcohol consumption at 6 and 12 months after treatment. Moreover, using structural equation modeling, Small et al. (2012) found significant direct paths between Taking Steps scores and reported drinks per drinking day and alcohol severity at 12 months after treatment.
However, results regarding the predictive utility of motivation are contradictory. Hewes and Janikowski (1998) found that subject groups based on levels of readiness to change did not differ from each other with respect to their composite scores (that included all 7 areas) on the Addiction Severity Index at a 1-month follow-up. Lemke and Moos (2003) and Heather and McCambridge (2013) found that initial motivation for treatment was not related to long-term outcomes measured at 12 months and 5 years after the beginning of treatment. A higher Recognition score was associated with higher rates of drinking in 2 studies (Bertholet et al., 2009; Small et al., 2012) . Small et al. (2012) suggested that a high Recognition score may not be sufficient to change substance use without a similarly high Taking Steps score.
In their comprehensive review of predictors of treatment outcome, Adamson et al. (2009) noted that further research is needed on the most likely predictors, including motivation and other variables such as sex, employment, alcohol use before treatment, dependence severity, and psychiatric symptoms. They suggested focusing on these variables to understand which predictors of specific outcome measures are effective.
Hence, the objective of the current study was to examine the contribution of motivation to change substance use (as measured by the 3 SOCRATES subscales) on drinking outcomes in a large multicenter sample of patients attending residential alcohol treatment programs. Abstinence, alcohol consumption, and time to first drink were used as primary outcome measures and were assessed 1 year after discharge from residential treatment. In consideration of the comprehensive review by Adamson et al. (2009) , and in contrast to many other studies, we statistically controlled for other important predictors, such as sex, employment, alcohol consumption before admission, severity of alcohol dependence, severity of psychiatric symptoms at admission, and alcohol-related self-efficacy at discharge. Alcohol-related self-efficacy was included because it has been shown to be a very important predictor of 1-year outcomes when assessed at discharge from treatment (Ludwig et al., 2013) . Our goal is to better understand which subscales of the SOCRATES are effective predictors of which outcome measures.
METHODS

Procedure
At admission to a residential abstinence-oriented alcohol use disorder (AUD) treatment program, detoxified patients completed an intake information form (IIF) that assessed sociodemographic characteristics, such as age, sex, and employment; indices of substance use and its consequences; psychological and social functioning; the number of prior hospitalizations; and prior involvement in outpatient treatment and self-help activities. One year after discharge from the index stay (1-year follow-up), patients completed a follow-up information form (FIF) that assessed the same content areas as the IIF. The assessment instruments used in the IIF and FIF are described in greater detail in the Assessments section. The study was approved by the ethics committee of the Canton of Berne, Switzerland (proposal no.: 109/99).
Patients
All patients with substance use disorder (SUD) who entered into 1 of 12 residential treatment programs with an intended length of stay of 4 months (index stay) were asked to participate in this study. Of 1088 patients, 805 (74%) agreed to participate and gave written informed consent. Of them, 587 patients had AUD without any other drug use disorder. Overall, 415 (70.7%) patients completed the inventories at admission, discharge, and 1-year follow-up; 172 (29.3%) patients did not send back the FIF despite attempts to reach them by followup letters and phone calls. Of those who did not complete the FIF, 22 (12.8%) were deceased, 12 (7.0%) explicitly stated that they did not want to participate anymore, 8 (4.7%) changed residence without leaving a forwarding address, and 2 (1.2%) committed suicide. No contact could be established with the remaining 128 (74.3%) patients.
Patients who completed all measurements (respondents) were compared with nonresponding patients (n = 172; 29.3%) on demographic variables, substance use, and psychological and social functioning characteristics. Respondents were slightly older than nonrespondents (46.7 vs 44.7 years, t = 2.38, df = 585, P < 0.05) and were more likely to be women (77.0% vs 67.8%, χ 2 = 4.74, df = 1, P < 0.05), married (78.9% vs 67.2%, χ 2 = 8.48, df = 1, P < 0.01), and employed (75.7% vs 66.0%, χ 2 = 6.11, df = 1, P < 0.05). No other significant differences were found.
Approximately two thirds of patients were men and most were unmarried. Almost 60% of patients were employed when admitted for treatment, almost 80% had more than a high school education, and 40% had a comorbid psychiatric disorder. Percentages of predictor variables and means of the 3 motivation subscales are presented in Table 1 .
Residential Treatment Programs for AUDs
We selected 12 standard practice residential treatment programs for patients with AUD to capitalize on realistic treatment conditions and typical treatment orientations. In addition, we selected programs that were representative of the German-speaking part of Switzerland. Programs were financed by the canton and by obligatory public health insurance. For individuals who could not afford health insurance premiums, these premiums were paid by the community. Program staffing patterns depended on the number of patients but always included psychiatrists, psychologists, social workers, and nurses.
Program characteristics are described in greater detail and compared with residential AUD programs affiliated with Copyright © 2014 American Society of Addiction Medicine. Unauthorized reproduction of this article is prohibited. the US Department of Veterans Affairs Health Care System in 2 publications by Moggi et al. (2007 Moggi et al. ( , 2010 . Overall, Swiss programs are, on average, 5 times longer (122 days) than US programs (25 days), offer more individual and fewer group sessions, more clearly focus on substance abuse, are less 12-step/Alcoholics Anonymous oriented, and place less emphasis on the disease model. Swiss and US programs are similarly oriented toward cognitive-behavioral treatment and place similar emphasis on the psychosocial model of SUDs.
Assessments
Patient Characteristics at Treatment Admission
Employment was coded as follows: 1 = full or part-time employment and 0 = not employed. Prior SUD treatment was measured by attendance in any inpatient or outpatient SUD treatment program 2 years before the index stay (coded as follows: 1 = one or more, 0 = none).
Fifteen items were used to assess patients' alcohol and drug use in the 3 months before treatment. Items were adapted from the Health and Daily Living Form (Moos et al., 1990) and the Treatment Outcome Prospective study (Hubard et al., 1989) . Patients were asked about the frequency and quantity of beer, wine, and hard liquor they consumed, and about the frequency of use of various illicit drugs. Frequency was rated on a 5-point scale (0 = "never," 4 = "every day"), and quantity was assessed separately for each beverage in terms of cans of beer, glasses of wine, and shots/pints of hard liquor. Average pure alcohol use per day was calculated in grams and divided by 12.5 g to obtain the average daily number of standard drinks.
Severity of alcohol dependence was assessed by 9 items drawn from the Alcohol Dependence Scale, which was developed to correspond with the Diagnostic and Statistical Manual of Mental Disorders criteria for alcohol dependence (MaudeGriffin et al., 1992) . Substance use problems were assessed with 15 items that included questions about job, family, and health problems (Maude-Griffin et al., 1992) . The item responses for these 2 scales ranged from "never" (0) to "often" (4). The severity scores on the Alcohol Dependence Scale ranged from 0 to 36 (α = 0.92) and the substance use problems scores ranged from 0 to 60 (α = 0.80).
Psychiatric symptoms were assessed by selected items from the Brief Symptom Inventory, using the Depression, Anxiety, Paranoid Ideation, and Psychoticism scales (Derogatis, 1993) . Items referred to the previous 3 months, and responses ranged from "not at all" (0) to "extremely" (4), with total scores ranging from 0 to 88 (α = 0.93).
Motivation for treatment was measured with an adapted version of the 19-item SOCRATES (Miller and Tonnigan, 1996) for residential treatment that had been used in a large US multisite study (Ouimette et al., 1997) . This instrument differs slightly in wording from the original SOCRATES to better suit patients attending a residential treatment facility (Maude-Griffin et al., 1992) . This version of the SOCRATES was translated into German and back-translated to English. When differences were identified between the 2 versions, items were revised and adapted accordingly. The SOCRATES measures readiness for change on 3 subscales: the Recognition subscale refers to the person's capacity to attribute his or her problems to drinking, the Ambivalence subscale reflects the person's uncertainty about his or her desire to change drinking behavior, and the Taking Steps subscale indicates that the person is already taking action to positively change his or her drinking behavior. Stages were assessed with items with responses ranging from "strongly disagree" (0) to "strongly agree" (4). The Recognition subscale consisted of 7 items, with a total score from 0 to 28 (α = 0.71); the Ambivalence subscale had 4 items, with a total score ranging from 0 to 16 (α = 0.46); and the Taking Steps subscale included 8 items, with a total score from 0 to 32 (α = 0.71). Subscales were divided on the basis of results of the factor analysis by Miller and Tonnigan (1996) , and the 3 subscale scores were calculated according to these authors' instruction. There was no overall difference in either the 3 subscales' means (F = 1.79-1.50, P ≥ 0.05) or their variances (Levene test = 0.87-1.06, P ≥ 0.05) between participants from the 12 treatment programs.
Patient Characteristics at Treatment Discharge
Patients were provisionally diagnosed at admission, but definitive diagnoses based on the Tenth Revision of the International Classification of Diseases, guidelines (Dilling et al., 1991) were made at discharge by doctoral-level clinical treatment staff and included Axis I and Axis II disorders and medical conditions.
Alcohol-related self-efficacy was measured with the 14-item Situational Confidence Questionnaire (Miller et al., 1989) , which measures the patient's ability to remain abstinent from alcohol in specific situations. For each item, patients Copyright © 2014 American Society of Addiction Medicine. Unauthorized reproduction of this article is prohibited.
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indicate their level of confidence in remaining abstinent in a specified situation by choosing from a list of 6 options (0%, 20%, 40%, 60%, 80%, and 100%). For scoring purposes, percentages were converted to a 6-point scale that ranged from 0 (corresponding to 0%) to 5 (corresponding to 100%) for each item; these were then summed and divided by 14 to obtain a mean level of confidence in remaining abstinent (α = 0.96).
Outcome Measures
We focused on the following outcome measures: (a) abstinence from alcohol, assessed by whether patients reported any alcohol consumption (coded as 1 = abstinent, and 0 = not abstinent); (b) the number of standard drinks on typical drinking days, and (c) time to first alcohol use, defined as the number of days between the end of the index stay and consumption of the first alcoholic drink.
Statistics
To identify the most important predictors of alcohol use at 1-year follow-up, a stepwise logistic regression for abstinence was calculated for each SOCRATES subscale (Recognition, Ambivalence, and Taking Steps). Predictors (ie, sex, employment, alcohol consumption, severity of alcohol dependence, psychiatric symptoms, and alcohol-related selfefficacy) were entered in the first step, and the 3 SOCRATES subscales were entered in the second step. The same procedure was used for multiple regression analyses to test whether the 3 motivational subscales were associated with the number of standard drinks at 1-year follow-up. Abstinence was coded as 0, to indicate that no standard drinks were consumed. Finally, for predictors that were significant in the regression models, Cox survival regressions were performed to predict the time to first drink after discharge from the residential treatment programs. For the Cox regressions, patients were divided into 2 groups for each SOCRATES scale, depending on whether they scored more or less than the mean. We conducted 1-way analysis of variance to test whether there were any differences in the means and variances of SOCRATES subscales between participating patients from the 12 treatment programs.
RESULTS
In the hierarchical logistic regression analysis, alcoholrelated self-efficacy and the Taking Steps subscale after controlling for self-efficacy were the only 2 significant predictors of abstinence at 1-year follow-up ( Table 2 ). The Recognition subscale was not a significant predictor (B = −0.059, P = 0.13), and although there was a trend for Ambivalence to be a predictor, it was not significant (B = −0.056, P = 0.08).
In the stepwise regression analysis, employment, alcohol-related self-efficacy, and Taking Steps after controlling for self-efficacy were shown to be significant predictors of the number of standard drinks on a typical drinking day at 1-year follow-up (Table 3) . Again, neither Recognition (B = −0.006, P = 0.91) nor Ambivalence (B = −0.075, P = 0.15) was a significant predictor.
The Cox survival regression analyses showed no significant differences in time to first drink between patients with high and low scores on the 3 SOCRATES subscales when all other predictors were controlled for (Recognition: B = −0.045, P = 0.50; Ambivalence: B = − 0.079, P = 0.22; Taking Steps: B = −0.095, P = 0.14).
DISCUSSION
We examined the contribution of motivation to change substance use (ie, each subscale of the SOCRATES) on drinking outcomes 1 year after discharge from residential alcohol treatment programs. Unlike other studies, we statistically controlled for important predictors of outcomes, such as sex, employment, alcohol consumption before admission, severity of alcohol dependence, severity of psychiatric symptoms at admission, and alcohol-related self-efficacy at discharge. The results suggest that action-oriented motivation to change substance use had a modest impact on drinking outcomes. That is, only the Taking Steps subscale of the SOCRATES was found to be a significant predictor of abstinence and of the number of standard drinks at 1-year follow-up.
Alcohol-related self-efficacy and the Taking Steps subscale were the only 2 significant predictors of abstinence at 1-year follow-up (after controlling for other important predictors, including alcohol-related self-efficacy). The other 2 subscales of the SOCRATES (ie, Recognition and Ambivalence) were not associated with abstinence. This suggests that action-oriented motivation has a modest impact on the most important drinking outcome for patients with alcohol dependence. Demmel et al. (2004) also found a modest correlation between 2 SOCRATES subscales and drinking outcomes. In their study, the Taking Steps and Recognition scores accounted for 7.5% and 1.9%, respectively, of the variance in treatment outcome (ie, abstinence vs relapse).
Alcohol-related self-efficacy more strongly predicted abstinence at 1-year follow-up than did Taking Steps. Similarly, Ludwig et al. (2013) found that alcohol-related selfefficacy in remaining abstinent assessed at discharge from residential AUD treatment was strongly associated with drinking outcome at 1-year follow-up. The abstinence rate was 28.4% higher in patients with very high alcohol-related self-efficacy than for patients with lower self-efficacy. Alcohol-related selfefficacy at the end of residential treatment might clinically be of more importance in the prediction of drinking outcomes than would the patient's motivation to change substance use at beginning of residential treatment (Adamson et al., 2009 ). However, Burling et al. (1989) found that self-efficacy at the beginning or end of residential SUD treatment was not associated with abstinence at 6-month follow-up; rather, greater changes from low to high self-efficacy during treatment were related to higher abstinence rates. This suggests that the magnitude of change is more important than high self-efficacy at the end of treatment. Accordingly, it may be useful to improve action-oriented motivation to change substance use during treatment.
Alcohol-related self-efficacy and Taking Steps (controlled for other predictors) were also significantly associated with the number of standard drinks on a typical drinking day at 1-year follow-up. Again, the 2 other SOCRATES subscales were not significant predictors of this outcome. This result is similar to the findings of Small et al. (2012) that individuals in an outpatient sample with higher scores on the Taking Steps subscale drank less at 12-month follow-up, but those with high Recognition scores drank more. However, consistent with our results, Maisto et al. (2011) found that Recognition scores were not predictive of alcohol consumption. In contrast to our findings, Isenhart (1997) found no significant relationship between the 3 pretreatment readiness for change scores assessed by the SOCRATES and the quantity and frequency of drinking after treatment. However, participants in that study were men, mostly unemployed, and had a shorter treatment duration (21 vs 122 days), which may account for the discrepancy between our results and theirs. Employment seems to be an important predictor variable: in our study, unemployed patients reported consuming more standard drinks at 1-year follow-up than did employed patients.
Overall, patients' acknowledgment of or ambivalence about their alcohol dependence does not seem to be related to drinking status 1 year after treatment, but patients' actions to overcome drinking behavior are related to drinking status (eg, abstinence and the number of standard drinks consumed). Therefore, it is important not only to further examine the association between motivation and abstinence but also to use the number of standard drinks as an important outcome measure. Today, decreasing the amount of alcohol consumed so as to reduce risky drinking is a treatment goal that is accepted by many clinicians and some of the most influential agencies such as the National Institute on Alcohol Abuse and Alcoholism in the United States and the European Medicine Agency (van Amsterdam and van den Brink, 2013) .
Time to the first drink did not significantly differ with respect to scores on any SOCRATES subscale. McMahon and Jones (1993) also examined the correlation between time to first drink and motivation assessed by the Readiness to Change Questionnaire (Rollnick et al., 1992) and the Negative Alcohol Expectancy Questionnaire. Their results showed that both the Readiness to Change Questionnaire and the Negative Alcohol Expectancy Questionnaire were valid predictors of treatment outcome and were not correlated with each other (McMahon and Jones, 1996) . The inconsistency between this finding and ours may be due to the use of different assessment scales that may measure different components of motivation. The Negative Alcohol Expectancy Questionnaire, for example, was created to measure negative alcohol expectancies, which is an important component of motivation that is not sufficiently assessed by the SOCRATES.
Moreover, researchers have questioned the TTM, which is theoretical substructure of the SOCRATES, because many empirical studies have failed to support the concept of discrete stages of change (Sutton, 2001; West, 2005) . West (2005) proposes that when assessing motivations for behavioral change, it is preferable to revert to simple questions about the desire to change, such as those formulated in the Taking Steps subscale. Our results support this view. In addition, West (2006) states that behavioral change in substance use depends only partly on a rational, informed choice based on a stable preference, as suggested by the TTM, and is essentially affected by the individual's external environment (eg, cues and opportunities) and internal processes (eg, habits, impulses, self-control, and identity).
Some limitations have to be considered when interpreting the results of this study. First, the data were based on self-report rather than reports from collaterals or biochemical markers of alcohol use. Del Boca and Darkes (2003) demonstrated that self-report measures, which are relatively inexpensive, noninvasive, and acceptable to respondents, have reasonable levels of reliability and validity. This is particularly true when patients are assessed by research staff not associated with the treatment program, as was the case here. However, in future research, it would be interesting to include objective measures of alcohol consumption. Second, the analyses did not take into consideration the fact that patients were nested within the 12 treatment programs. The patient sample seems to be homogenous, at least for the most important variable, the SOCRATES subscales. However, we do not have information about heterogeneity or homogeneity of other relevant variables (eg, employment). Third, our results are based on a sample from representative Swiss residential AUD treatment programs and might not be generalizable to patients participating in programs in other countries or outpatient and residential programs of different lengths and/or treatment orientations.
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CONCLUSIONS
Our results suggest that action-oriented motivation to change substance use behavior (ie, the Taking Steps subscale of the SOCRATES) is related to drinking outcomes, in particular, abstinence and the number of standard drinks, at 1-year follow-up. However, the impact of action-oriented motivation at treatment admission is modest when other important predictors of drinking outcome are statistically controlled for. Patients' level of motivation at discharge from residential treatment might be of greater clinical importance than alcoholrelated self-efficacy; consequently, it may be beneficial to focus on improving action-oriented motivation during treatment to change substance use behavior. Future research should focus on which components of motivation at which points in time of treatment are associated with drinking outcomes, and how to improve motivation while patients participate in residential treatment.
